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Amendments to the Claims 

The listing of claims will replace all prior versions, and listings of claims in the 
application. 



Claim 1 (currently amended): An injection molding apparatus, comprising: 

a manifol d havin g , said manifold having an inl e t and d e fining a runner, wh e r e in 

Guid runner is downstr e am from said inl e t, and said runn e r is upstr e am from a manifold 
outlet; 

a nozzle , said nozzl e defining a nozzle melt chaimel , wh e r e in said nozzl e melt 
chann e l is downstream from said manifold outlet, wherein said nozzle includes a nozzle 
body, a nozzle tip, and a seal piece , and a h e at e r th e rmally conn e ct e d to said nozzl e 
body , wherein one of said s e al pi e c e and said nozzle tip is r e movably conn e ct e d to 
removable from said nozzle body and wherein said nozzle tip defines a portion of said 
nozzle melt chaimel; 

a mold block defining a mold cavity and a gate into said mold cavity, wh e r e in 
said gate is downstream from said nozzle melt channel, wherein said gate includes a gate 
sealing surface, said mold block having at l e ast one cooling ohannol therein, wherein said 
seal piece engages said mold blocks and so that said seal piece and said mold block ore 
capable of inhibiting m e lt l e olcag e th e reb e tw ee n, wherein a chamber is defined b e tw ee n 
by said mold block, said nozzle tip and said seal piece[[,]] and w herein said nozzle tip 
has sufficient surface area in said chamber such that said nozzle tip is capabl e of 
maintaining to maintain m elt in said chamber in a substantially molten state; and 

a valve pi n, wh e r e in said valv e pin is movable into and out of said gate such that 
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said valve pin controls molt flow through said gato and into said mold oavity, whoroin 

said valv e pin has a bottom e nd and having a valve pin sealing surfac e proximat e said 

bottom end, said valve pin s e aling surfac e b e ing engageable with said gate sealing 

surface; 

said valve pin having a first guidance and alignment structure upstream from said 
valve pin sealing surface including a first guide surface and a first alignment surface, 
wherein said first guide surface has a cross-sectional diameter that decreases gradually in 
a downstream direction, and wherein said first alignment surface is generally cylindrical 
and said first guide surface is positioned immediately downstream from said first 
alignment surface; and 

said mold block having a second guidance and alignment structure upstream from 
said gate sealing surface including a second guide surface and a second alignment 
surface, wherein said second guide surface has a diameter that decreases gradually in a 
downstream direction, and wherein said second alignment surface is generally cylindrical 
and said second guide surface is positioned inunediately upstream from said second 
alignment surface, 

wherei n, during movement of said valve pin towards said gate, said second guide 
surface is is capabl e of e ngaging engages said first guide surface^ and sliding said first 
alignment surface slides into alignment with said second alignment surface^ aad-said 
second first alignment surface is capable of sliding slides along said first second 
alignment surface an d positioning said valve pin sealing surface is positioned in 
alignment with said gate sealing surface during mov e m e nt of said valv e pin towards said 
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Claim 2 (previously presented): An injection molding apparatus as claimed in claim 1, 

wherein said first guidance and alignment structure includes a relief channel that extends 

along at least a portion of said first guide surface and at least a portion of said first 

alignment surface. 

Claim 3 (previously presented): An injection molding apparatus as claimed in claim 1, 
wherein said second guidance and alignment structure includes a relief channel that 
extends along at least a portion of said second guide surface and at least a portion of said 
second alignment surface. 

Claim 4 (currently amended): An injection molding apparatus as claimed in claim 1, 
wherein: 

said valve pin has a third guidance and alignment structure including a third 
guide surface and a third alignment surface upstream fi^om said first guidance and 
alignment structure , wherein said third guide surface has a cross-sectional diameter that 
decreases gradually in a downstream direction, and wherein said third alignment surface 
is generally cylindrical and said third guide surface is positioned immediately 
downstream fi-om said third alignment surface and is upstream firom said first alignment 
surface; and 

said nozzle tip has a fourth guidance and alignment structure including a fourth 
guide surface and a fourth alignment surface, wherein said fourth guide surface has a 
diameter that decreases gradually in a downstream direction, and wherein said fourth 
alignment surface is generally cylindrical and said fourth guide surface is positioned 
immediately upstream fi-om said fourth alignment surface and said fourth alignment 
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surface is upstream from said second guide surface, 

wherein , during movement of said valve pin towards said gate, said fourth guide 
surface is capabl e of e ngagin g engages said third guide surface^ and sliding said said 
third alignment surface slides i nto alignment with said fourth alignment surface^ and said 
fourth third alignment surface is capabl e of sliding slides along said third fourth 
alignment surface and generally positioning said valve pin is generallv positioned in 
aligiunent with said gate during movement of said valvo pin towards said gat e. 

Claim 5 (original): An injection molding apparatus as claimed in claim 1, wherein said 
nozzle tip is retained in said nozzle body by said seal piece. 

Claim 6 (original): An injection molding apparatus as claimed in claim 1, wherein said 
nozzle tip is connected to said nozzle body by a threaded connection. 

Claim 7 (previously presented): An injection molding apparatus as claimed in claim 1, 
wherein said seal piece is a first seal piece, and said nozzle ftirther includes a second seal 
piece disposed between said first seal piece and said nozzle tip such that said first seal 
piece, said second seal piece, said nozzle body and said nozzle tip define an insulating 
airspace. 

Claim 8 (original): An injection molding apparatus as claimed in claim 1, wherein said 
first guidance and alignment structure is removably connected to said valve pin. 
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Claim 9 (previously presented): An injection molding apparatus as claimed in claim 1, 

wherein said second guidance and alignment structure is removably connected to said 

mold block. 

Claim 10 (previously presented): An injection molding apparatus as claimed in claim 1, 
wherein said second guidance and alignment structure is positioned in a gate insert that 
contains said gate and is removably connected to said mold block. 

Claim 1 1 (previously presented): An injection molding apparatus as claimed in claim 1, 
wherein said first guide surface curves gradually into said first alignment surface. 

Claim 12 (previously presented): An injection molding apparatus as claimed in claim 1, 
wherein said second guide surface curves gradually into said second alignment surface. 

Claim 13 (previously presented): An injection molding apparatus as claimed in claim 1, 
wherein said gate and said second guidEince and alignment structure are defined in a gate 
insert that is removably connected to said nozzle body. 

Claim 14 (currently amended): An injection molding apparatus as claimed in claim 1, 
wherein said manifold has an inlet and a plurality of said manifold outlets, and has a 
plurality of scad runners downstream fi-om said inlet and upstream fi-om said plurality of 
manifold outlets, and wherein said injection molding apparatus includes a plurality of 
said nozzles, wherein each nozzle is downstream fi-om one of said plurality of manifold 
outlets, wherein said mold block defines a plurality of said mold cavities and dofinoG a 
plurality of said gates into said plurality of said mold cavities , and wherein said mold 
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blocks aed-said nozzle tip and said seal piece on each of said plurality of nozzles a ezale 

define ene said chamber, and wherein said injection molding apparatus each of said 

pliiralitv of nozzles includes ene said valve pin for e ach gat e and on e first guidanc e and 

alignm e nt structur e for e ach valv e pin and on e s e cond guidanc e and alignment structur e 

for e ach gat e. 

Claim 15 (currently amended): An injection molding apparatus comprising: 

a nozzle body having a melt channel, said nozzle body being made of a first 
material; 

a valve pin at least partially positioned in the melt channel, said valve pin having 
a first guidance and alignment structure thereon; 

a nozzle tip in thermal contact with the nozzle body; 

a seal piece in thermal contact with the nozzle tip and the nozzle body; and 

a mold gate insert having a gate, said mold gate insert being in contact with the 
seal piece; 

wherein[[,]] the nozzle tip is made of a second material having a higher thermal 
conductivity than said first material, 

wherein the seal piece is made of a third material having a lower thermal 
conductivity than said first material, 

wherein the mold gate insert is made of a fourth material having a higher thermal 
conductivity than said third material, and 

wherein the mold gate insert includes a second guidance and alignment structure 
that contacts the first guidance and alignment stmcture before the valve pin contact 
contacts t he gate during movement of said valve pin towards said gate . 
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Claim 16 (previously presented): An injection molding apparatus as claimed in claim 15, 
wherein the nozzle tip has a nozzle tip guidance and alignment structure that contacts the 
first guidance and alignment during movement of the valve pin towards the gate orifice. 

Claim 17 (previously presented): An injection molding apparatus as claimed in claim 15, 
wherein the nozzle tip is threaded to the nozzle body. 

Claim 18 (previously presented): An injection molding apparatus as claimed in claim 15, 
wherein the seal piece is threaded to the nozzle body. 

Claim 19 (previously presented): An injection molding apparatus as claimed in claim 15, 
wherein the seal piece retains the nozzle tip. 

Claim 20 (previously presented): An injection molding apparatus as claimed in claim 15, 
wherein the first guidance and aUgnment structure of the valve pin is removably 
connected to said valve pin. 

Claim 21 (previously presented): An injection molding apparatus as claimed in claim 15, 
wherein said gate insert is removably coimected to said nozzle body. 

Claim 22 (cancelled). 

Claim 23 (previously presented): An injection molding apparatus as claimed in claim 1, 
wherein the thermal conductivity of said nozzle tip is higher than the thermal 
conductivity of said nozzle body, and wherein the thermal conductivity of said seal piece 
is lower than the thermal conductivity of said nozzle body. 
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Claim 24 (currently amended): An injection molding apparatus comprising: 

a nozzle body having a melt channel; 

a valve pin at l e ast partially position e d in th e m e lt chann e l, said valve pin 
including a first guidance and alignment structure, a second guidance and alignment 
structure downstream firom said first guidance and alignment structure and a first sealing 
surface downstream firom said second guidance and alignment structure : 

a nozzle tip in thermal contact with the nozzle body and including a third 
guidance and alignment structure; 

a seal piece in thermal contact with the nozzle tip and the nozzle body; and 

a mold plate defining a mold cavity and a gate into said mold cavity , wherein said 
mold plate includes a fourth guidance and aUgnment stracture and a second sealing 
surface downstream fi-om said fourth guidance and alignment structiire : 

wherein said first guidance and alignment structure of said valve pin is capable of 
interacting with said third guidance and alignment structure of said nozzle tip and said 
second guidance and alignment structure of said valve pin is capable of interacting with 
said fourth guidance and alignment structure of said mold plate , wherein so that said first 
sealing surface contacts said second sealing surface without contacting any other 
surfaces of said nozzle tip or said mold plate. 

Claim 25 (currently amended): The injection molding apparatus of claim 24, wherein 
said mold plate includes a gate inser t, wher e in said gat e insert dofinos defining said gate, 
said fourth guidance and alignment structure[[,]] and said sealing surface and at l e ast a 
portion of said mold cavity . 
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Claim 26 (previously presented): The injection molding apparatus of claim 25, wherein 
said gate insert contacts said seal piece. 

Claim 27 (previously presented): The injection molding apparatus of claim 25, wherein 
said gate insert is in thermal contact with said nozzle body. 

Claim 28 (previously presented): The injection molding apparatus of claim 25, wherein 
said seal piece is a first material and said gate insert is a second material having a higher 
thermal conductivity than said first material. 

Claim 29 (previously presented): The injection molding apparatus of claim 24, wherein 
said seal piece is a first material, said nozzle body is a second material having a thermal 
conductivity that is higher than said second material, and said nozzle tip is a third 
material having a higher thermal conductivity than said second material. 

Claim 30 (new): The injection molding apparatus of claim 1, wherein one of said seal 
piece and said nozzle tip is removably connected to said nozzle body. 

Claim 31 (new): The injection molding apparatus of claim 1, wherein said mold block 
includes a gate insert defining said gate. 

Claim 32 (new): The injection molding apparatus of claim 31, wherein said chamber is 
defined by said mold block, said gate insert, said nozzle tip and said seal piece. 

Claim 33 (new): The injection molding apparatus of claim 15, wherein said nozzle tip is 
in guiding contact with said valve pin during movement of said valve pin towards said 
gate. 
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Claim 34 (new): An injection molding apparatus, comprising: 
a manifold having a manifold outlet; 

a nozzle defining a nozzle melt channel downstream from said manifold outlet, 
wherein said nozzle includes a nozzle body, a nozzle tip, and a seal piece, wherein said 
nozzle tip is removable from said nozzle body and wherein said nozzle tip defines a 
portion of said nozzle melt channel; 

a mold block including a gate insert that defines a gate downstream from said 
nozzle melt channel and includes a gate sealing surface, wherein said seal piece and said 
gate insert engage said mold block within a common bore in said mold block; and 

a valve pin having a valve pin sealing surface engageable with said gate sealing 
surface. 

Claim 35 (new): The injection molding apparatus of claim 34, wherein said valve pin has 
a first guidance and alignment structure upstream from said valve pin sealing surface 
including a first guide surface and a first alignment surface, wherein said first guide 
surface has a cross-sectional diameter that decreases gradually in a downstream 
direction, and wherein said first alignment surface is generally cylindrical and said first 
guide surface is positioned immediately downstream from said first alignment surface; 
and 

said mold block has a second guidance and alignment structure upstream from 
said gate sealing surface including a second guide surface and a second alignment 
surface, wherein said second guide surface has a diameter that decreases gradually in a 
downstream direction, and wherein said second alignment surface is generally cylindrical 
and said second guide surface is positioned immediately upstream from said second 
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alignment surface, 

wherein, during movement of said valve pin towards said gate, said second guide 
surface engages said first guide surface, said first alignment surface slides into alignment 
with said second alignment surface, said first alignment surface slides along said second 
alignment surface and said valve pin sealing surface is positioned in alignment with said 
gate sealing surface. 

Claim 36 (new): An injection molding apparatus as claimed in claim 35, wherein: 

said valve pin has a third guidance and alignment structure upstream firom said 
first guidance and alignment structure including a third guide surface and a third 
alignment surface, wherein said third guide surface has a cross-sectional diameter that 
decreases gradually in a downstream direction, and wherein said third alignment surface 
is generally cylindrical and said third guide surface is positioned immediately 
downstream from said third alignment surface and is upstream from said first alignment 
siu-face; and 

said nozzle tip has a foiuth guidance and alignment structure including a fourth 
guide surface and a fourth alignment surface, wherein said fourth guide surface has a 
diameter that decreases gradually in a downstream direction, and wherein said fourth 
alignment surface is generally cylindrical and said fourth guide surface is positioned 
immediately upstream from said fourth alignment surface and said fourth alignment 
surface is upstream from said second guide surface, 

wherein, during movement of said valve pin towards said gate, said fourth guide 
surface engages said third guide surface, said third alignment surface slides into 
alignment with said fourth alignment surface, said third alignment svuiace slides along 
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said fourth alignment surface and said valve pin is generally positioned in alignment with 



said gate. 
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